Background: Village AIDS committees (VAC) were formed by the Tanzanian government in 2003 to provide HIV education to their communities. However, their potential has not been realised due to their limited knowledge and misconceptions surrounding HIV, which could be addressed through training of VAC members. In an attempt to increase HIV knowledge levels and address common misconceptions amongst the VACs, an HIV curriculum was delivered to members in rural north western Tanzania. Methods: An evaluation of HIV knowledge was conducted prior to and post-delivery of HIV training sessions, within members of three VACs in Kisesa ward. Quantitative surveys were used with several open-ended questions to identify local misconceptions and evaluate HIV knowledge levels. Short educational training sessions covering HIV transmission, prevention and treatment were conducted, with each VAC using quizzes, role-plays and participatory learning and action tools. Post-training surveys occurred up to seven days after the final training session. Results: Before the training, "good" HIV knowledge was higher amongst men than women (p = 0.041), and among those with previous HIV education (p = 0.002). The trade-centre had a faster turn-over of VAC members, and proximity to the trade-centre was associated with a shorter time on the committee. Training improved HIV knowledge levels with more members achieving a "good" score in the post-training survey compared with the baseline survey (p = < 0.001). The training programme was popular, with 100% of participants requesting further HIV training in the future and 51.7% requesting training at three-monthly intervals. Conclusions: In this setting, a series of HIV training sessions for VACs demonstrated encouraging results, with increased HIV knowledge levels following short educational sessions. Further work is required to assess the success of VAC members in disseminating this HIV education to their communities, as well as up-scaling this pilot study to other regions in Tanzania with different misconceptions.
Background
Misconceptions, myths and stigmas surrounding HIV/ AIDS are rife in many sub-Saharan African settings, hindering HIV education [1] [2] [3] [4] [5] [6] . Several studies in rural Tanzania have identified an array of constantly evolving misconceptions associated with HIV transmission, condoms and antiretroviral therapy (ART) [7, 8] . HIV education is further complicated by the pervasive stigma that surrounds infection in many African settings [9] .
Witchcraft is frequently attributed to be the cause of HIV/AIDS, with many believing that it can be cured by traditional medicine alone, or accompanied by spiritual healing [10] . The reasons for this are complex, and partially reflect the pervasive stigma surrounding HIV infection, which creates an environment that is conducive to transferring blame away from an individual's own behaviour, towards an external power, so that the infected individual becomes a victim of a malevolent third party, rather than being responsible for his/her own actions [11] . Furthermore preferences for traditional healers over health facilities are common due to familiarity, trust, accessibility and their cheaper cost [12] .
Another common misconception in some rural areas of Tanzania is that the lubricant oil present on condoms contains the HIV virus, such that their use propagates, rather than prevents, the spread of the epidemic [13] . Furthermore, these rumours are sometimes accompanied by claims that the HIV virus has been deliberately placed there by white people to infect and kill Africans; or that they knowingly distribute old and inferior products [13] . In addition it has been reported by some individuals that both the man and the woman should use a condom during sexual intercourse, suggesting that even when they are considered acceptable, their effectiveness may be compromised by a lack of correct knowledge about their use [13] .
The existence of myths and misconceptions around HIV occurs in the context of treatment, as well as in relation to the aetiology of infection and prevention interventions. ART is provided free of charge in Tanzania and has been available in Mwanza city since 2005 and Kisesa Health Centre since 2008 [14] . Following the introduction of free ART, some HIV-related stigmas have declined, but others have emerged in their place, including the perception among some community leaders that improvements in ART patients' health has led to increased sexual activity, further spreading HIV [3] . Another misconception recorded in a separate study was that engaging in sex whilst on ART accelerated death, and that the use of the drugs requires sexual abstinence [10] . The mistrust and confusion associated with ART may discourage the initiation of treatment for infected individuals and may lead to de-motivation among those already enrolled in care and treatment programmes [10] . Furthermore, since decision-making with regards to ART commonly reflects the views of sexual partners, family members and friends as well as influential community members, misconceptions around ART within these social networks can either generate support or discouragement for sustained adherence to therapy [10] .
One potential vehicle for providing communities with HIV education, and for addressing the common misconceptions that can undermine prevention and treatment programmes are village AIDS committees (VACs). VACs were formally established in 2003 in Tanzania, in order to give local governments responsibility for reducing HIV prevalence [15, 16] . The aim of the VACs is for its members to disseminate information to the community on various aspects of HIV transmission, prevention and treatment, in order to increase understanding about HIV amongst the local community [15] . Each village in Tanzania is required to have its own committee consisting of approximately 15 members. Recruitment of VAC members is based upon Tanzanian policy, with national guidelines stating that the VAC should include both men and women, and should consist of a diverse range of individuals including prominent citizens from the village council, youth representatives, religious representatives and residents living with HIV/AIDS [15] . Any monitoring and evaluation work that may have been conducted previously with VACs in Tanzania is undocumented.
However, VACs are unlikely to be able to meet their responsibilities unless they are equipped with comprehensive HIV education and an explanation of their expected roles. HIV curricula have previously been piloted in a variety of settings, often targeting young people prior to sexual debut. Mema Kwa Vijana (MKV) was a curriculum implemented and evaluated in 62 primary schools in rural Mwanza between 1999 and 2001 [17] . This teacher-led and peer-assisted programme incorporated various methods including scripted dramas, role-plays and stories to educate students on aspects of sexual health. School-based HIV curricula have since been expanded to other areas within Tanzania and elsewhere in sub-Saharan Africa [18] [19] [20] Despite the success of school-based interventions, they are unlikely to reach many sexually active members of the community with poor levels of knowledge about HIV and at risk of HIV infection. Interventions that are delivered in a community setting have the potential to target higher risk youths who have dropped out of school, as well as reaching the rest of the village population [21] . The development of curricula focusing on sexual health, HIV and STIs targeting people in schools, clinics or in community settings have been shown to be promising interventions towards reducing risky behaviours [22] [23] [24] This paper describes the evaluation of a tailored HIV curriculum for VACs within a rural area in north-west Tanzania, with the aim that this knowledge could be disseminated to the wider community. A key objective of this pilot study was to evaluate whether the curriculum increased levels of HIV knowledge among the VAC members by conducting baseline and post-training surveys. A further objective was to ascertain whether the demographic composition of the VAC across the villages conformed to Tanzanian guidelines.
Methods

Study setting
Kisesa ward, located 20 km from Mwanza, Tanzania, consists of a trading centre and six villages, defined as either remote-rural or roadside [25] . A large cohort study was established in 1994 with demographic surveillance taking place on a six monthly basis and serological surveillance occurring every three years, in order to monitor the dynamics of the HIV epidemic and more recently to evaluate the impact of government-provided HIV prevention and treatment activities. In 2007 in round 5 of the serological surveillance the population of the ward was approximately 30,000. In 2007, HIV prevalence within Kisesa ward was 6% among men and women, with disparities between roadside and remote villages as well as between age-groups.
Kisesa ward has experienced several government-led HIV interventions in the area including a school-based HIV education programme, condom promotion and a voluntary counselling and testing (VCT) service [25] . VACs have been operating in some capacity within Kisesa ward for the past sixteen years. However until 2009, VAC members had not been provided with any formal HIV training as part of their participation on the committee.
Design of the baseline and post-training surveys
The key aim of the baseline and post-training surveys was to evaluate any improvement in HIV knowledge levels amongst VAC members after HIV training had been delivered. The baseline survey captured information on the socio-demographic characteristics, HIV knowledge levels of VAC members, and their perceptions on the development of the proposed curriculum.
Knowledge levels were assessed through true or false questions addressing misconceptions that had been previously identified in the study area, as well as questions focusing on HIV transmission and access to ART, and are shown in Table 1 . Several questions were adapted from the extensive serosurvey questionnaire to assess the uptake of VCT, knowledge of HIV transmission and presence of local misconceptions regarding HIV prevention and treatment [25] . Only one question in the baseline questionnaire, on the knowledge of the availability of free ART in the health centre, was identical to the serosurvey question allowing direct comparison between the VAC members and the general population.
Baseline surveys were conducted in four of the six villages in Kisesa ward, however only three of the villages were involved in training and post-training surveys due to time constraints. One of the roadside villages (Isangijo) was excluded at this stage. All members of the VAC were invited to attend and invitations were delivered two days prior to the survey. Post-training surveys occurred one week after the HIV training in three villages.
The HIV curriculum
The HIV curriculum was designed using previous training programmes implemented in sub-Saharan Africa, aided by MKV materials provided by the AMREF office in Mwanza and other online resources [17] These resources provided the basis for the VAC curriculum. Sections of the MKV programme were modified and tailored, by the first two authors, in accordance with Kisesa ward's misconceptions which were identified in the baseline survey, and from previous studies in the local area [3, 7, 8, [10] [11] [12] [13] The VAC curriculum was designed to focus on 3 areas; [i] HIV transmission, [ii] HIV prevention and [iii] ART (3, 10, 11) . Three villages were selected for training including a remote-rural and a roadside village, along with the trade centre. All members of the VAC were invited to attend and were compensated TSH 5000 (approximately 4 USD) for loss of income and travel costs incurred. Contact information was collected from attendees at the training programme.
The three topics were delivered over three two-hour sessions in KiSwahili by a Tanzanian research assistant, with role-plays to address misconceptions associated with condoms and ART and quizzes to consolidate knowledge at the end of each session. Small group activities encouraged VAC members to ask questions and raise issues, and ensured maximum participation. A training manual supplemented the programme and was left with VAC members after completion of the training as reference material to guide their own sessions with the community.
Quantitative methods
Survey data were entered in Epi-data and analysed using Stata 10 (StataCorp, College Station, Texas, USA). An overall HIV knowledge indicator was created by adding the number of correct answers to the "true or false" questions. A cut off for indicating good knowledge (against poor knowledge) was taken at the median number of correct responses, which was 10 in the baseline survey (range [6] [7] [8] [9] [10] [11] [12] [13] [14] . Cross tabulations and chi square tests were used to assess associations between the variables. Logistic regression was used to obtain odds ratios (OR) and 95% confidence intervals (95%CI) for factors associated with HIV knowledge levels. Serosurvey data from 2007 was used in the analysis to compare each village with the respective VAC knowledge on the availability of free ART treatment in Tanzania.
Ethical approval
Ethical approval for the research was approved by the London School of Hygiene and Tropical Medicine and the Tanzanian Medical Research Coordinating Committee.
Results
Participation rates were lower in the trading centre compared to the rural and roadside villages at every stage of the study: baseline survey, HIV training and post-training survey (Table 2) .
Baseline characteristics of participants
The characteristics of the 31 participants in the baseline survey are shown in Table 3 . The mean age was 40.3 years (range 22-56 years), with only 12 (39%) females. 68% were Roman Catholic. The mean duration that members had lived in their village was 23.4 years, with a range of 2 to 48 years. Many VAC members had been present on the committee since its establishment, with the mean duration on the VAC being 6 years, and a longer duration observed in the most remote village. It is necessary to use condoms when engaging in sexual activity when on ART
Yes
HIV can be transmitted from mother to child during pregnancy/birth or breastfeeding
Circumcision alone prevents HIV infection Yes
It is possible to become infected with HIV even if you have only had sex once 
Yes
81% of people reported previous HIV education from a variety of sources including schools, NGOs, churches and the community. 21/31 (71%) respondents reported previous HIV training had been provided to VAC members, with 20 of these reporting its occurrence in 2009. All participants cited the development of an HIV curriculum as important. Participants were probed about teaching methods to be incorporated into the curriculum, VAC members requested educational lectures to be included, while the use of stories in HIV education appeared unpopular.
HIV knowledge levels in the baseline survey were higher among men compared to women (Table 4) , with "good" HIV knowledge levels achieved by 72.2% of males and only 33.3% of females (p = 0.041) Univariate analysis indicated previous HIV education (p = 0.002) was associated with "good" HIV knowledge levels. There was no evidence to suggest sex, village, previous uptake of VCT or previous HIV training was associated with HIV knowledge.
All participants correctly identified that ART can prolong life, with the majority aware that ART is available free of charge within Tanzania (90%). In all villages this was much higher than the 44% of community members who knew that ART is free in Tanzania during the 2007 serosurvey (Table 5 ). 20 individuals (67%) believed a poor diet whilst on ART accelerated death, while 8 people (27%) believed condoms contained HIV and a 
VCT uptake amongst VAC members
Disparities in VCT uptake were evident among VAC members by village and sex. More men than women reported having ever used VCT (79% versus 50%), with this result approaching statistical significance (p = 0.09). VCT uptake was highest in the most rural village with 10/12 (83%) participants in the baseline survey reporting previous use of the service. Whilst the numbers surveyed in the trade centre were small, only 1/5 (20%) reported previous use of VCT.
VAC in practice
When VAC members were asked about the desired frequency of meetings to discuss issues surrounding HIV, the majority (71%) suggested meetings every fortnight. The majority 21/23 (91%) stated that young people prior to sexual debut should be a priority for targeted HIV messages. A high proportion of VAC members (28/31; 90%) wanted traditional healers included in the education of the community regarding HIV, and while all women highlighted the importance of females in educating their peers, only 89% of men thought that women should be involved in HIV education. The majority of participants (93.4%) suggested the primary role of the VAC was to educate their communities on issues associated with HIV, with the exception of two individuals who reportedly did not know what the role and function of the VAC was. Other roles mentioned included providing counselling, advice and encouraging individuals to undergo HIV testing. Methods for recruiting VAC members appeared similar across the four villages. Members were commonly selected by village leaders or appointed by existing VAC members and/or the village executive officer. One participant reported having been selected during a village meeting. Individuals' perceptions on why they had been appointed onto the VAC included respect within the community, the ability to educate people as well as believing they had good knowledge of HIV.
Post-training survey
A strong association was observed between knowledge levels in the baseline and post-training surveys, with an improvement observed across all the villages (p = < 0.001). Similarly, HIV understanding improved among both sexes, with the impact of training appearing greater in females, with significantly enhanced knowledge levels at the end of the study (p = 0.001) (Figure 1 ). Knowledge of HIV transmission improved between the baseline and post-training surveys, with 4/31 (13%) versus 12/29 (42%) scoring 100% on the correct routes of HIV transmission (p = 0.001). Misconceptions widely held amongst the VAC before HIV training had apparently been addressed, with all participants in the post-training survey reporting that condoms do not contain HIV (Table 6 ). VACs reported that the training was useful, informative and sufficient to enable them to provide HIV education to their respective communities. All requested additional HIV training in the future, with 15 (52%) suggesting training at three-monthly intervals. 27 VAC members (93%) wanted help to facilitate village meetings for dissemination to villagers. Three topics; stigma 26/29 (90%), condom demonstrations 24/29 (83%) and sexually transmitted infections 24/29 (82.8%) were highlighted from a variety of options as topics on which the VAC would like to learn more (Table 7) .
Discussion
Although VACs are ideally placed to disseminate HIV knowledge to their communities, this study highlighted two main obstacles hampering their efforts to do so: (i) poor knowledge demonstrated by VAC members in the baseline survey and (ii) the composition of the VACs.
Nevertheless, this pilot study clearly suggests that providing VACs with HIV education and training can increase HIV knowledge levels. The post-training surveys provided positive results of the curriculum's effectiveness, illustrating that fairly short educational sessions can result in an immediate increase in knowledge.
Furthermore, the baseline surveys highlighted that VAC members who had received previous HIV education had better HIV knowledge levels, indicating that knowledge can be retained, but does need reinforcing. These findings encourage the development of a system of continuing education for the VAC in order to improve and maintain good knowledge of HIV and ART. Education A key success of this pilot curriculum was the observed change in belief surrounding condoms. Prior to HIV training, 57% of participants believed that unused condoms contain the HIV virus compared to none in the follow-up survey. Kisesa is not isolated in these beliefs surrounding condoms, with similar reports documented in other regions of Tanzania [13] . For condom interventions to be successful, negative beliefs and attitudes need to be addressed with accurate information.
Univariate analysis of the baseline survey revealed initial knowledge levels to be lower amongst female members of the VAC (p = 0.041). This concurs with results from other studies in rural Tanzania, which have illustrated that girls in school have significantly poorer HIV/AIDS knowledge than boys [26] . Boys and men tend to have greater exposure to HIV information than girls, which is likely to explain their more accurate knowledge on average, about the virus. Exposure to such information may come from within and outside the classroom, including through entertainment education or public awareness campaigns. Adolescent women in poor rural communities have few opportunities to access television or radio, and often have less access to schooling and lower levels of educational attainment [26] . It is therefore particularly important that female VAC members are well trained about HIV, and are encouraged to provide their contemporaries in the community with general health education and HIV prevention information, as well as ways to negotiate safe sexual behaviour. It may be appropriate on occasion for the VAC to provide female-only educational sessions, which may help to reduce or eliminate the HIV knowledge disparities between the sexes that are evident across the continent [26] .
This study suggested that knowledge regarding the free availability of ART in Tanzania was higher amongst VAC members compared with the general community. However the discrepancy could be attributed to the fact that the data from the general community were collected several years earlier in 2007, when there was less knowledge about ART across the whole community. As free treatment only became available in Mwanza city in 2005 and within Kisesa health centre in 2008, it is likely that awareness about this treatment has increased over time.
VAC guidelines promote recruitment of a diverse array of individuals from across the community [15, 16] .
However, the composition of the VACs in Kisesa indicated a predominantly male committee, averaging 40 years of age with the absence of youths, elders, teachers and religious representatives. This imbalance may reduce opportunities for dissemination of HIV education, as opportunities to interact with youths and women within these communities may not be available. In addition, the absence of teachers among the committees in Kisesa may lead to missed opportunities for HIV education within schools, as primary school teachers can be trained to deliver HIV education messages [27] . The MKV programme rolled out in rural Mwanza implemented peer-assisted methods of education in addition to teacher-led education. In MKV peer educators successfully created a drama serial to aid in promoting desirable behaviours [17] . Written curricula, which can be implemented outside the school environment in a community setting can potentially reach higher risk youths who have dropped out of school [21] . Recruitment of youths onto the VAC may provide opportunity to educate and inform similar age groups about HIV; especially those high-risk individuals.
Tanzanian guidelines also advise that people living with HIV/AIDS (PLHA) are recruited onto VACs [15] , although it was not possible to determine from this study whether this has been adopted within the VACs of Kisesa. As religion is highly influential in Tanzanian society, incorporating faith leaders into VACs is desirable, particularly since religious leaders often influence people's beliefs and behaviours as well as offering support and care for PLHA [7, 28] . In particular, previous studies have shown that some PLHA gain support from their religion, helping them to live positively with HIV and providing them with courage to face their condition [7] . Providing religious leaders with education, through membership on the VAC could allow them to encourage their followers to access services for testing and care, although it is important that religious leaders emphasise that prayer and medical care can be combined for PLHA [7] .
The turn-over of VAC recruits was most apparent in the trade-centre and roadside villages. Accordingly, to accommodate this faster turnover of recruits, HIV education may need to be delivered more frequently to VAC members in villages that are closer to urban areas, compared to the more remote villages, in order to ensure that each new member is sufficiently informed.
Several steps were taken to address the potential for bias in the results. In order to limit selection bias, invitations were distributed to every member of the VAC several days prior to training. However participation in the trade centre was lowest, which may be explained by members of this VAC being more likely to have other work commitments compared to those in the more rural areas. Social desirability bias may have resulted in an over-estimate of the success of the intervention, if participants reported what they felt the interviewer would like to hear, particularly in the post-training survey. To reduce this bias as far as possible, a research assistant who had previously established a rapport with these individuals, conducted both the baseline and posttraining surveys after briefing the participants on the purpose of the study and explaining that their responses would be anonymous.
The HIV curriculum was translated from English to Kiswahili by a native Kiswahili research assistant fluent in English, however some words could not be directly translated. To aid in this process as much as possible, both the KiSwahili and English versions of MKV were used as a reference tool.
This pilot study is limited by the small sample size. Although every effort was made to encourage full participation at each stage of the study, the maximum attendance at each stage was 45 members from 3 VACs. Expanding the evaluation with more VACs across Tanzania would increase the sample size and should be considered in the future. There is also further scope to expand this project in the future. Whilst the pilot study evaluated the success of the HIV training within the VAC, no evaluation was conducted to establish if this knowledge had been disseminated to the community at large. In addition, monitoring and evaluation is ideally required at the community level to observe if improved HIV knowledge is translated into behavioural change and increased uptake of HIV services available to residents of Kisesa ward.
Conclusion
In conclusion, VACs are ideally placed in the community to provide HIV education. It is essential that comprehensive HIV education and training is scaled up across Tanzania to provide VAC members with the knowledge to disseminate to the community. It is important to ensure that recruitment is in line with Tanzanian policy, to maximise opportunities for VAC members to interact with peers and groups within the community. In Kisesa, the VAC needs to diversify to include youths, religious leaders, teachers and PLHA and create an equal gender balance. Further work should assess VAC existence and composition in other regions of Tanzania.
Providing simple clear messages which address misconceptions demonstrated that HIV knowledge levels could be enhanced in the short-term. Expansion of the curriculum, going beyond HIV transmission, prevention and ART, to include issues of stigma and gender relations, needs to be explored. Further studies to evaluate how long this knowledge within the VAC is retained are required, in order to calculate timing intervals for future training sessions. As the role of the VAC is to provide HIV education, evaluative studies need to be conducted to assess if the VAC's knowledge is being disseminated to the wider community, and resulting in improved uptake of HIV prevention and treatment services within Kisesa ward.
